The taxonomic status of a methyl-parathion-degrading strain, OP-1 T , isolated from a wastewatertreatment system in China, was determined using a polyphasic approach. The rod-shaped cells were Gram-staining-negative, non-spore-forming and non-motile. Phylogenetic analysis based on 16S rRNA gene sequences indicated that the novel strain belonged to the genus Burkholderia, as it appeared closely related to Burkholderia glathei ATCC 29195 T (97.4 % sequence similarity), Methyl parathion (O,O-dimethyl O-p-nitrophenylphosphorothioate; MP) is widely used to control a large range of insect pests. Like other organophosphorus pesticides, MP kills insects by inhibiting their acetyl cholinesterase, in an irreversible manner (Karalliedde & Senanayake, 1989) . Unfortunately, as acetyl cholinesterase occurs in all vertebrates, the potential for organophosphorus pesticides causing damage to humans and other vertebrates is very high (Dumas et al., 1989; Sogorb et al., 2004) . Soil microorganisms can play a significant role in the bioremediation of pesticide-contaminated soil, and various MP-degrading soil bacteria have already been isolated and characterized (Chaudhry et al., 1988; Hayatsu et al., 2000; Liu et al., 2005; Zhang et al., 2006; Shen et al., 2010) .
Methyl parathion (O,O-dimethyl O-p-nitrophenylphosphorothioate; MP) is widely used to control a large range of insect pests. Like other organophosphorus pesticides, MP kills insects by inhibiting their acetyl cholinesterase, in an irreversible manner (Karalliedde & Senanayake, 1989) . Unfortunately, as acetyl cholinesterase occurs in all vertebrates, the potential for organophosphorus pesticides causing damage to humans and other vertebrates is very high (Dumas et al., 1989; Sogorb et al., 2004) . Soil microorganisms can play a significant role in the bioremediation of pesticide-contaminated soil, and various MP-degrading soil bacteria have already been isolated and characterized (Chaudhry et al., 1988; Hayatsu et al., 2000; Liu et al., 2005; Zhang et al., 2006; Shen et al., 2010) .
Burkholderia is a genus of metabolically versatile Gramstaining-negative bacteria. The genus was first proposed by Yabuuchi et al. (1992) , who transferred seven species from rRNA group II of the genus Pseudomonas to the novel genus. Many species of the genus Burkholderia play an important role in the biodegradation of pollutants (Coenye & Vandamme, 2003; Lehning et al., 1997; Hayatsu et al., 2000) . In this paper, the taxonomy of an MP-degrading bacterium, designated strain OP-1 T , was investigated using a polyphasic approach, The new strain was eventually identified as a novel species in the genus Burkholderia.
In 2008, a conventional enrichment method was employed in an attempt to isolate MP-degrading bacteria from sludge collected from the wastewater-treatment system of a pesticidemanufacturing company in the Chinese province of Zhejiang. A subsample (1 g) of the collected sludge was inoculated into an MP-supplemented mineral salts medium (MP-MSM) which contained (l the new culture was incubated for another 5 days, under the same conditions as before. After another round of subculture, the inoculated medium was diluted serially and spread on a plate of tryptone soy agar [TSA; containing (l 21 ): 15.0 g tryptone, 5.0 g phytone peptone and 5.0 g NaCl] supplemented with MP at 100 mg l
21
. Strain OP-1 T was isolated from this plate and subsequently maintained at 4 u C on a TSA slant and at 270 u C as a suspension with 20 % (v/v) glycerol.
Genomic DNA was extracted by following the methods of Cui et al. (2001) . The nearly complete 16S rRNA gene sequence of the novel strain was obtained by PCR amplification using the universal primers 27f (59-AGAGTTTATCCTGGCTCAG-39) and 1492r (59-TACCTTGTTACGACTT-39) (Lane, 1991 ). The PCR product was then ligated into the vector pMD18-T (TaKaRa Biotechnology, Dalian, China) to generate recombinant plasmids, which were used as template for a PCR amplification based on the primers RV-M (59-AGCGGA-TAACAATTTCACACAGG-39) and M13-47 (59-CGCCAGG-GTTTTCCCAGTCACGAC-39). The 16S rRNA gene sequence was then determined on an automatic sequencer (model 3730, Applied Biosystems). Pairwise comparisons of 16S rRNA gene sequences were then made, with levels of sequence similarity calculated by using a global alignment algorithm, implemented in the EzTaxon server (Chun et al., 2007) . After multiple alignment of the sequence data with CLUSTAL_X (Thompson et al., 1997) , phylogenetic analysis was performed by using version 4.0 of the MEGA software package (Tamura et al., 2007) . A phylogenetic tree was then created using the neighbour-joining method (Saitou & Nei, 1987) , with pairwise distances calculated according to the Kimura twoparameter model (Kimura, 1980) . Tree topology was evaluated by using bootstrap analyses (Felsenstein, 1985) with 1000 replications. Growth at different temperatures (4, 10, 15, 20, 25, 30, 35, 37 and 40 u C) and pH 4.0-10.0 (at intervals of 0.5 pH unit) was assessed on TSA after incubation for 3 days. The MP-degrading activity of the novel strain was evaluated by HPLC, as described by Shen et al. (2010) .
Cell morphology was observed under a light microscope (BH-2, Olympus) and in a transmission electron microscope (H-7650, Hitachi). Gram staining was performed according to the procedure of Buck (1982) . Catalase tests were carried out as described previously (Ohta & Hattori, 1983) . The hydrolysis of starch and the result of a VogesProskauer test were determined as described by Smibert & Krieg (1994) . Nitrate reductase, urease and gelatinase activities and H 2 S and indole production, as well as other physiological and biochemical characteristics, were investigated by using API 20NE and API 20E strips (bioMérieux) according to the manufacturer's instructions. The oxidation of various carbon compounds was investigated in GN2 MicroPlates (Biolog), again following the manufacturer's recommendations.
The fatty acids of strain OP-1 T , Burkholderia glathei ATCC 29195 T , Burkholderia sordidicola KCTC 12081 T and Burkholderia bryophila LMG 23644 T were determined by using the Sherlock Microbial Identification System (MIDI) and version 6.0B of the TSBA library (Sasser, 1990) . To produce the necessary cell biomass, each strain was streaked on TSA and cultured for 48 h before cells were harvested from the third quadrant of the quadrant-streaked plate. Fatty acid methyl esters were then obtained from the cells, by saponification, methylation and extraction, before being separated in a gas chromatograph (6890N, Agilent). Polar lipids were extracted as described by Minnikin et al. (1979) and identified by two-dimensional TLC (Collins & Jones, 1980) . Phosphatidylcholine and lipids containing free amino groups were identified by spraying with Dragendorff's and ninhydrin reagents, respectively. Phospholipids were identified by spraying with molybdenum blue while total polar lipid profiles were revealed by spraying with molybdophosphoric acid reagent.
The G+C content of genomic DNA, extracted according to the method of Marmur (1961) , was determined by HPLC, as described by Mesbah et al. (1989) . For this, an Agilent Zorbax Eclipse XDB-C18 column and an Agilent 1100 liquid chromatography unit were used, with Escherichia coli K-12 employed as a standard with known G+C content. DNA-DNA hybridizations were performed at 50 u C, with photobiotin-labelled probes in microplate wells, as described by Ezaki et al. (1989) . A bio-assay plate reader (HTS 7000, Perkin Elmer) was used to measure the fluorescence, and reciprocal experiments were performed with each pair of strains to be investigated. Isoprenoid quinones were determined by HPLC according to the method of Minnikin et al. (1984) , using the equipment employed for the determination of G+C content.
The nearly complete 16S rRNA gene sequence of strain OP-1 T was obtained (1490 bp). It showed greatest similarities with the corresponding sequences of B. glathei ATCC 29195 T (97.4 % sequence similarity), B. sordidicola KCTC 12081 T (96.5 %) and B. bryophila LMG 23644 T (96.3 %). A neighbour-joining phylogenetic tree based on 16S rRNA gene sequences was constructed and this clearly clustered strain OP-1 T with members of the genus Burkholderia (Fig. 1) .
When two strains share more than 97 % 16S rRNA gene sequence similarity, the use of DNA-DNA hybridization, to determine if the strains probably represent a single species or two, is recommended (Tindall et al., 2010) . In the present study, only one recognized species, B. glathei ATCC 29195
T , showed such a high level of 16S rRNA gene sequence similarity with strain OP-1 T and was therefore run in reciprocal DNA-DNA hybridizations with the novel strain. The level of DNA-DNA relatedness between strain OP-1 T and B. glathei ATCC 29195 T was found to be low (30 %) and far below a value (of at least 70 %; Wayne et al., 1987) that might indicate that the novel strain was B. glathei.
The major cellular fatty acids of strain OP-1 T were C 16 : 0 (23.38 %), C 17 : 0 cyclo (21.61 %) and C 18 : 1 v7c (16.59 %). Other fatty acids detected (that each exceeded 1 % of the total fatty acid content) were summed feature 3 (consisting of C 16 : 1 v7c and/or C 16 : 1 v6c; 7.20 %), C 16 : 0 2-OH (5.66 %), C 14 : 0 (5.49 %), summed feature 2 (consisting of C 14 : 0 3-OH and/or iso-C 16 : 1 I; 5.39 %), C 16 : 0 3-OH (4.73 %), C 19 : 0 v8c cyclo (4.38 %) and C 16 : 1 2-OH (1.03 %). The major cellular fatty acids and the presence of C 16 : 0 3-OH are characteristic of members of the genus Burkholderia (Gillis et al., 1995) . The detailed fatty acid profiles of strain OP-1 T and closely related species of the genus Burkholderia are shown in Table  S1 (available in IJSEM Online). The genomic DNA G+C content of strain OP-1 T was 59.4 mol%. The predominant ubiquinone of the novel strain was Q-8 and the strain's polar lipids (Fig. S1 ) consisted of phosphatidylglycerol, phosphatidylethanolamine, an unknown phospholipid and an unknown aminolipid.
The cells of strain OP-1 T were Gram-staining-negative, non-spore-forming, non-motile rods (Fig. S2) . After 2 days on TSA at 30 u C, the strain formed circular colonies that had regular margins and diameters of 1-2 mm. Growth was not observed at temperatures below 4 u C or above 40 u C. Strain OP-1 T could degrade MP (Fig. S3) . Other characteristics of strain OP-1 T are given in Table 1 and the species description.
Based on the phenotypic, genotypic and phylogenetic evidence, strain OP-1 T represents a novel species of the genus Burkholderia, for which the name Burkholderia zhejiangensis sp. nov. is proposed.
Description of Burkholderia zhejiangensis sp. nov.
Burkholderia zhejiangensis (zhe.jiang.en9sis. N.L. fem. adj. zhejiangensis pertaining to Zhejiang, the province where the type strain was isolated).
Cells are Gram-staining-negative, non-spore-forming, nonmotile and rod-shaped (0.2-0.561.0-1.6 mm). Colonies on TSA plates are opaque, moist, smooth and convex, with regular margins. Growth occurs at 4-40 u C (optimum 30 u C) and pH 4.0-10.0 (optimum pH 7.0). Negative result in tests for oxidase, but positive result in Voges-Proskauer tests. Does not hydrolyse starch. Positive result (API 20E and API 20NE) for arginine dihydrolase and urease activities, citrate utilization and acetoin production, but negative for b-galactosidase, b-glucosidase, lysine decarboxylase, gelatinase, ornithine decarboxylase and tryptophan deaminase activities, nitrate reduction and H 2 S and indole production. Acid is produced from D-glucose, inositol, D-sorbitol, L-arabinose and sucrose, but not from D-mannitol, Lrhamnose, melibiose or amygdalin. Utilizes glucose, arabinose, mannose, N-acetyl-D-glucosamine, gluconate, malic The type strain, OP-1 T (5CCTCC AB 2010354 T 5KCTC 23300 T ), was isolated from sludge collected from the wastewater-treatment system of a pesticide-manufacturing company in Zhejiang province, China. The DNA G+C content of the type strain is 59.4 mol%. 
